STARTER FOR INTERNAL COMBUSTION ENGINE 



CROSS REFERENCE TO RELATED APPLICATION 
The present application is based on and claims priority 
5 from Japanese Patent Application 2001-17836 filed January 26, 
2001, the contents of which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 
10 1. Field of the Invention 

The present invention relates to a starter for driving 
an internal combustion engine that has a planetary gear speed 
reduction mechanism. 

2. Description of the Related Art 
15 Usually, a starter for a vehicle subjected to water 

splashing, such as a recreational vehicle, is equipped with 
a water drainpipe extending from a motor case of the starter, 
as shown in Japanese Patent 2847943. Recently, since various 
accessories have been newly introduced into an engine 
20 compartment of a car, the space of the engine compartment for 
a starter has been narrowed. As a result, the water drainpipe 
may interfere with other accessories if it is too long. 

SUMMARY OF THE INVENTION 
25 Therefore, a main object of the invention is to provide 

an improved starter for a recreational vehicle that does not 
require a long water drainpipe. 
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According to a feature of the invention, a starter for 
an internal combustion engine is comprised of an armature 
having an armature shaft, a motor case, a planetary gear speed 
reduction mechanism connected to the armature shaft, a 
frame for covering the planetary gear speed reduction 
mechanism and a partition plate forming a motor chamber and 
a speed reduction chamber. The partition plate has an 
armature-shaft hole and a chamber-connection passage between 
the armature shaft hole and the armature shaft to connect the 
motor chamber and the speed reduction chamber. A long 
circumferential groove is formed between the partition plate 
and the frame to connect the speed reduction chamber and the 
outside . 

Therefore, a long ventilation passage is formed to 
connect the motor chamber, the speed reduction chamber and the 
outside. Even if the starter is covered with water, water is 
obstructed by the long ventilation passage. 

A seal member may be disposed between the frame and the 
partition plate to prevent lubrication oil from leaking out 
from the speed reduction chamber. Preferably, a plurality of 
projections may project into the circumferential groove to 
form a labyrinth in the groove, and the circumferential groove 
opens outside at an outer vent disposed behind a through bolt. 

Therefore, the plurality of projections effectively 
prevents water from getting into the inside of the starter. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and characteristics of the 
present invention as well as the functions of related parts 
of the present invention will become clear from a study of the 
following detailed description, the appended claims and the 
drawings. In the drawings: 

Fig. 1 is a fragmentary cross-sectional side view of a 
starter according to a first embodiment of the invention; 

Fig . 2 is a fragmentary rear view of a frame of the starter 
according to the first embodiment; 

Fig. 3A is a fragmentary plan view of a seal member of 
the starter according to the first embodiment, and Fig. 3B is 
a side view of the seal member; and 

Fig. 4 is a water drainpipe of a starter according to 
a second embodiment of the invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A starter according to a first embodiment of the 
invention is described with reference to Figs. 1 - 3A and 3B. 

As shown in Fig. 1, the starter is comprised of an 
armature 1 that has an armature shaft la, a planetary gear speed 
reduction mechanism having an output shaft 2 , a partition plate 
3, a ring-shaped seal member 4 and a frame 6. The seal member 

4 prevents lubrication oil of the speed reduction gear from 
leaking out. 

The speed reduction mechanism is comprised of a sun gear 

5 connected to the armature shaft la, an internal gear 7 that 



is fixed to the frame 6, and a plurality of planetary gears 

8 in mesh with both the sun gear 5 and the internal gear 7 . 
The output shaft 2 rotates at a speed of a prescribed reduction 
ratio of the armature shaft, as the plurality of planetary gears 

5 8 revolves around the sun gear 5. 

The output shaft 2 is disposed coaxially with the 
armature shaft la. The output shaft 2 has a flanged carrier 

9 that has a plurality of pins 10 for rotatably supporting the 
planetary gears 8 via bearings 11. 

f 10 The frame 6 is disposed at the front of the starter motor 

and covers the speed reduction mechanism. The frame 6 is 
i ! fitted to a yoke or a motor case 12 of the starter motor in 

j: j the axial direction, sealed by an O-ring 13 and fastened to 

the starter motor by a plurality of through bolts 20 and female 
15 screws 21 formed at a flange 22 of the frame 6. 

The partition plate 3 divides the inside space of the 
starter into two chambers, a speed reduction chamber 14 and 
a motor chamber to shelter the speed reduction mechanism from 
worn brush powder of the starter motor. The partition plate 
20 3 has a cylindrical portion 3a at the center thereof, through 
which the armature shaft la extends from the motor chamber into 
the speed reduction chamber 14. The peripheral portion of the 
partition plate 3, together with the seal member 4, is 
sandwiched between an end of the yoke 12 and a peripheral end 
25 6a of the frame 6. The partition plate 3 can be integrated 
with the yoke 12. 

The motor chamber and the speed reduction chamber 14 are 
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connected to each other by a cylindrical connection passage 
15 that is formed between the cylindrical portion 3a and the 
armature shaft la. The speed reduction chamber 14 is connected 
to the outside of the starter by a circumferential groove 16 
5 that is formed on the frame 6. The groove 16 may be formed 
on the seal member 4, or any surface of the plate 3 and frame 

6 that abut each other. Thus, a ventilation passage extending 
from the motor chamber, through the connection passage 15, the 
speed reduction chamber 14 and the groove 16, to the outside 

10 or the atmosphere is formed so that gas exhaled in the motor 

chamber can be discharged to the outside. 

The ring-shaped seal member 4, which is made of rubber 

or the like, is disposed within the peripheral end 6a of the 

frame 6 between a depressed surface 6b of the frame 6 and the 
15 partition plate 3. The seal member 4 has an upright 

cylindrical wall 4a, as shown in Fig. 3, and the internal gear 

7 is fitted into the cylindrical wall 4a so as to be correctly 
positioned in the radial direction. The seal member 4 has an 
opening 4b at a portion of the cylindrical wall 4a, through 

20 which a projection 7a of the internal gear extends, and a 
radially projecting hook portion 4c disposed at the peripheral 
portion thereof opposite the opening 4b. 

The groove 16 is formed at the surface 6b of the frame 
6 in the circumferential direction thereof. A plurality of 

25 projections 17 projects into the groove 16 and forms an 
undulating passage or a labyrinth. The groove 16 connects the 
speed reduction chamber 14 via an inner air vent 18 that is 



formed at the inside surface of the frame 6 and the outside 
via an outer air vent 19. The outer air vent 19 is formed at 
the flange 22 behind the through bolt 20 so that the through 
volt 2 0 can block, off water. The outer air vent 2 0 may be formed 
5 by drilling at a position along the groove 16 to fit different 
type of cars . The hook portion 4c is located opposite the outer 
air vent 19 so that the edge of the hook portion 4c abuts the 
end of the yoke 12 via an O-ring 13. 

If the starter is covered with water, water gets into 

10 the groove 16 from the outer air vent 19. However, the 
plurality of projections 17 forms a labyrinth and prevents 
water from getting into the speed reduction chamber 14. It 
is not necessary to provide a long water drainpipe. Further, 
the starter motor has an air passage that connects the 

15 connection passage 15, the speed reduction chamber 14, the 
groove 16 and the outside. Therefore, the motor chamber can 
be always ventilated. 

A starter according to a second embodiment of the 
invention is described with reference to Fig. 4. The same 

20 reference numeral as the first embodiment corresponds to the 
same or substantially the same part or component, hereafter. 

The starter according to the second embodiment has a 
short water drainpipe 23 that is integrated with the seal member 
4. The groove 16 and the drainpipe 23 having a plurality of 

25 projections 17 block out water even if water covers the starter 
by accident. 

In the foregoing description of the present invention, 



the invention has been disclosed with reference to specific 
embodiments thereof. It will, however, be evident that 
various modifications and changes may be made to the specific 
embodiments of the present invention without departing from 
the scope of the invention as set forth in the appended claims. 
Accordingly, the description of the present invention is to 
be regarded in an illustrative, rather than a restrictive, 
sense. 



